Background: Numerous studies have been published on the anatomy and physiology of the corpus callosum (CC). There are many contradictory studies in the literature about the changes in the size of the CC by handedness, sex, and age. Objective: This study was carried out to examine the morphometric influence of these factors (handedness, sex, and age) on the CC in healthy Turkish adults Methods: Two hundred thirty-seven normal individuals, 101 males and 136 females, divided into 5 age groups (20-29, 30-39, 40-49, 50-59, and 60-69) were subjected to magnetic resonance imaging (MRI) study of the brain. Of the 237 subjects, 27 males and 36 females were left-handed. Midsagittal corpus callosum area (CCA) was represented by the mean ± standard deviation of the age groups in square centimeters, and also comparisons of the right-and left-handed were also represented in Table  1 . For statistical evaluation, the SPSS 15.0 was used. All statistical tests were set at a 95% confidence level (p<0.05). Results: The range of the reference values (mean values and standard deviation) for the performed measurements in the age groups and for men, women, and total are presented; and comparisons of the right-and left-handed were also represented in Table 1 . In our study, CCA was found 6,46±1,05 cm 2 in all men and 6,17±0,82 cm 2 in all women. The values of CCA are 6,50±1,05 cm 2 in right-handed men and 6,34±1,03 cm 2 in left-handed men, 6,16±0,80 cm 2 in right-handed women, and 6,19±0,91 cm 2 in left-handed women. There is a statistically significant difference between males and females in CCA (p<0.05). There is no statistically significant difference between the age groups for CCA, and there is no difference between right-and left-handed for men and women (p>0.05) ( Table 2) . Conclusion: The results showed no statistical significance of the effect of age or handedness on the surface area of the CC. However, it was statistically significant that the size of men's CC was higher than that of women.
Introduction
The corpus callosum (CC) is a band of white matter that connects the two hemispheres of the brain. It allows information to pass between the right and left hemispheres of the brain. Thus, it is involved in very complex brain functions. Therefore, morphological and morphometric investigations are performed to evaluate the relationship between changes in this structure and neurological findings. Numerous studies have demonstrated the association of morphological abnormalities of the CC with events such as Alzheimer's disease, cognitive processes, speech dysfunction, dyslexia, mental disorders, seizures, and autism. Some studies correlate variables related to the size and shape of the CC by age and sex. (1) (2) (3) (4) In this study, we aimed to examine handedness, sex, and age differences in midsagittal corpus callosum area (CCA) in healthy Turkish adults.
Methods
This retrospective study approved by the Ethics Committee was performed on patients who underwent cranial magnetic resonance imaging (MRI) for various reasons and were evaluated as normal. Since the development of the CC was not fully completed, persons under 20 years of age were not included in the study. Before the MRI, the patients were asked whether they used their left hand for eating and writing. On interview and examination, 63 subjects were found to be consistently left-handed: 27 males and 36 females. The study included 237 subjects with ages ranging from 20 to 69 years. The patients were divided into 5 different age groups. Age groups of 20-29, 30-39, 40-49, 50-59, and 60-69, respectively, 58, 53, 41, 35, and 50 healthy individuals were included in this work. 101 of the cases were male and 136 were female. Of the men, 74 were right-handed and 27 were left-handed. 100 of the women are right-handed and 36 of them are left-handed.
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In the course of about 2 years, the cases that we evaluated normally were selected. All image evaluations were performed by a radiologist. Each measurement was performed by a single observer. CC's area measurement was obtained based on MR studies performed in T1 weighted midsagittal MR images ( Figure 1a ). In the MRI of the sagittal plane, the modified Cavalieri's method was used to determine the normal limits of the midsagittal area of the CC ( Figure  1b ). CCA was represented by the mean ± standard deviation of the age groups in square centimeters, and comparisons of the right-and left-handed were also represented in Table 1 . For statistical evaluation, the SPSS 15.0 was used. All statistical tests were set at a 95% confidence level (p<0.05).
CCA was compared between the genders. It was analyzed in relation to age groups. Comparisons of the right-and lefthanded were also investigated. The t-test was used to evaluate the differences between the two independent groups and the one-way ANOVA test was used to determine the difference between the age groups. The results were compared with the literature data.
Results
The range of the reference values (mean values and standard deviation) for the performed measurements in the age groups and for men, women, and total are presented; and comparisons of the right-and left-handed were also represented in Table 1 . As can be seen in Table 2 in our study, CCA was found 6,46±1,05 cm 2 in all men and 6,17±0,82 cm 2 in all women. The values of CCA are 6,50±1,05 cm 2 in right-handed men and 6,34±1,03 cm 2 in left-handed men, 6,16±0,80 cm 2 in right-handed women, and 6,19±0,91 cm 2 in left-handed women.
There is a statistically significant difference between males and females in CCA (p<0.05). There is no statistically significant difference between the age groups for CCA, and there is no difference between right-and left-handed for men and women (p>0.05). 
Discussion
Our goal in this study was to determine possible changes in the size of the CC depending on gender, age, and hand preference. It was another goal of our work to be useful in providing the radiologist with parameters that could be helpful in daily practice when evaluating the CC. The cranial cavity and brain volume are higher in males than females. This volume difference is more pronounced for the cerebellum in particular. In both sexes, the left hemicranium and left ventricle are larger than the right. 5 In the study of Erdoğan et al., in the subjects with right-eye dominance, the right visual cortex was larger than the left visual cortex, and vice versa in the subjects with left-eye dominance. The right and left cuneal areas were found to be larger in males than in females. 6 In another study of Erdoğan et al., in right-handers, the volume of the lateral ventricle was higher in the right side than in the left side, but, in lefthanders, it was higher in the left side than in the right side. The volumes of right-lateral and third ventricles were larger in right-handers than in left-handers. There were no sexrelated differences in terms of the volumes of right and leftlateral, third, and fourth ventricles. 7 Some investigators did not find a significant difference in the midsagittal area of the CC between schizophrenic patients and normal controls. 8 In schizophrenic patients, a smaller CC can often be expected, and there are other views. Accordingly, the measurements of CC size were not different between schizophrenia patients and the control group. CC morphology did not correlate with clinical parameters such as age at onset, duration, or symptom severity. 9 It is possible to make volume calculations with the Cavalieri method. The formula of the Cavalieri method is given below (10-13): V = ΣPi.ap.t. The sum of the points that fell on the object, ΣPi, was then multiplied by the area associated with each point, ap (cm 2 ), and the distance between scan slices, t (cm), to arrive at the volumes of related structures and organs, V (cm 3 , ml).
(ap=[SU.d/SL]2; where "SU" is the scale unit of the printed film, "d" is the distance between the test points of the grid, "SL" is the measured length of the scale printed on the film.)
The surface areas of the gaps were measured according to the modified Cavalieri method using a point counting frame. However, by using specially designed test systems, one can obtain an unbiased estimate of the surface area. Since the midsagittal single section of the CC was used, the t multiplier value in the standard volume calculation form was not taken. The Cavalieri method has been modified accordingly because only area measurements are made in a single section: A = Pi.ap. The CC grows rapidly until the age of 10; It does not change much until the age of 15; then grows gradually to reach its maximum size between the ages of 40-50. This development of CC slowly begins to decrease after the age of 50 years. 3 There is no statistically significant difference between the age groups for CCA in our work. Some previous works showed greater (14) (15) (16) (17) or similar (3, (18) (19) (20) (21) (22) 23) size of the CC in women compared to men. In others, the size of the CC is higher for men than for women, which is statistically significant. 24, 25 Similarly, as in our study, we observed significant sex differences in the CC surface area. There was a statistically significant difference in the midsagittal area of the CC between right-and left-handed subjects (p=0.048) . 25 There is no difference between rightand left-handed for men and women in this study. In one study, the mean area of the CC was determined as 6,78±0,88 cm 2 in men and 6,37±0,72 cm 2 in women (p<0.0005). 24 In our work, these values were found as 6,46±1,05 cm 2 for men and 6,17±0,82 cm 2 for women.
Conclusion
There is no statistically significant difference between the age groups for CCA, and also there is no difference between right-and left-handed for men and women. Notwithstanding, CCA between men and women may differ in morphometrics. This study may be a resource for the morphometric measurements of the CC. 
